Searching PAJ 



oct>i AVAILABLE COPY 
PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2004-04791 8 

(43)Date of publication of application : 12.02.2004 



1/1 ^— v 



(51)Int.CI. 



H01S 5/02 
H01S 5/323 



(21) Application number : 2002-245116 

(22) Date of filing : 26.08.2002 



(71 Applicant : NICHIA CHEM IND LTD 
(72)Inventor : SANO MASAHIKO 



(30)Priority 
Priority number 



2002150009 Priority date : 24.05.2002 Priority country : JP 



* 5 



(54) MANUFACTURING METHOD OF NITRIDE SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a nitride semiconductor laser element capable of 
obtaining a high output. 

SOLUTION: The manufacturing method comprises a 
resonator surface forming process of forming a nitride 
semiconductor layer composed by laminating an n-type 
semiconductor layer 1 , an active layer 3 and a p-type 
semiconductor layer 2 in this order on a growth substrate, 
and etching it from the side of the p-type semiconductor 
layer to form a resonator surface; a first substrate joining 
process of joining a first substrate to the upper surface of 
the p-type semiconductor layer; a growth substrate 
separating process of separating the growth substrate from 
the nitride semiconductor layer; a second substrate joining 
process of joining the nitride semiconductor layer exposed by 
separating the growth substrate with a second substrate 1 1; 
and a first substrate separating process of separating the 
first substrate from the nitride semiconductor layer. 
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o 3 8 0 nm^TOSs^Eg^Hi^-Cti. G a UWmmmmKffl^-T &&&& 3 6 5 nmX 
$>&tztb, G a NitetJ|WJC7^5gL< fi^ticfc <9 *>*£&^> K^-v v -fx.* t ~T 

2>& 1 £tf3bZ>tzti>, M^if A 1 , In, Ga,.,. , N (0<x^l, 0<y^K x 
+ y ^ 1 ) il^fjtlSo 
[ 0 0 7 8 ] 

f&te»**^#J3fl*i&i:-r*»£-. ^#W^#p®<7)III?i Ltli, 1 0AW±3 0 0 A 

tiT^ia, if £ t < fi 2 o aw±2 o o A&T<vmmt-?2>z\t-z\ v f , L^^mn 

■MmfeZ&tikZ^&Z t^lSo ^ H B a fi&fi<7)il^^^{i. 2 0 AW±-C&& t . 

BlJlK^&tf <itt^-^lS<?)I^#f)^ 2 0 0 AttTitl>CiT^ B 8 a 

*n\ un-e*^ i<DB#. #p^c7)^^4 j^±-c&&i§-s-n{i, mnm*m$L-rz>& 

#pgc7)i|J?£ l o 0 AJ^Tco^Ht LT, fSf'M<7)li)?^^ < £ fcuWi t 

[0 0 7 9] 

frM'fk^^S£'ffc£ffl^ ni^iiSH^I < H£ B B B tt:*^fk1-&MfaK& 

jW* L<> ,MfcftfcttnS:F*K«J*J££5 x l 0 1 6 / cm 3 filTKnik* 1 ©* L 
v^o ft, nI^IW^5Xl 0 1 6 /cm 3 JslTOttSHi^ ffifeT/FJWSfeftft^^ 

itnlM^ F-y-r^^^^ii, n 1 x 1 0 1 8 KTF 5 X 1 0 1 6 

/cm 3 ^±<^*EH-C V-zfZHX^&t, &&\k<D^At*\%.<mt, ii^ir'JT 

[0 0 8 0] 

#-e§, ^#W^f±#P©<t 19 I nif& B B B Jt coffee I n G a t'<D I n gft&^MH 

sbfc.'&fMafcllJififc LT'li, In, G a , - , N ( 0 ^ /? < 1 , «>/?)> G a N. A 
1, Ga, . r N (0<7<1) , In, Al T Ga,-,-,N(x£0, y^0. x 
+ y^l) ttFtem^ZZttf-CS, ftt L<f±I n, Ga, - , N ( 0 ^ /? < 1 , a > 
/?) , G a N^ffl^^^t-e^$f^^ B B B t4-e4>o-C^Mg^f^T^^o £*U±, In* 
&tr^kys¥m'fcfrbti:2>#Fm&A 1 G aN&i:*<7>A 1 *-&tt&4kVl*tmfo<D±KW.& 
J&gS^&i, |g B B B f4^g;T1-^mrfi]^^) «9 > #Pm <D$.mrfM-At-f2>Mm 

Al, Ga, - r N (0< 7 <1) frftMfc LTfflv^^i: (i, A 1 Sr^trBt 
M*#J3»4>±fcK»t* <fc ? CU #Pi<9TCIi> In,Ga,-,N(0^^<l 
, a>/?) , G a N<7)iiI^ffl^/c#lMlii:t^ r -Ci*i£M-Cil £ 0 - 

, r#p^/^#® ( 1 ) /»m ( 2 > / • - • /#p»j t^u^i^ a* • 
p t i.xm$im<D 1 nm&ktp *#-pm & <n:t*f i lv> 0 

[0 0 8 1 ] 

nS^ll^K-y?JlTv^.:tfil>o i(7)U#, HII + (7)na^IllSf t LTfi 
, ^<H5X1 0 1 6 /cm 3 filiK-^titwiifcWiK, ±it LTfi 
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ixio 20 /cm 3 -e&;£>o 

[ 0 0 8 2] 

( p m. ? 7 y K») 

&&m<v^t®*mfci'-*fm*K&^x, P i*i#is^ni*i#ii:ii, -eft** 

& < , AlGaNtG a N i ^xS^fll L ^IM^T^ oT t 3 <b 

*S^»±* ft < t ^ 1 -zxoMK F-^LTt t^oT'i) J:^ 0 H£ 

•M* s Stf<0 4 3 0 ~ 5 5 0 n aKD^t^^m^-^M^-Xit, :^r;Kglip 
a»^»ipS^iW»«r, nlStlinl^* K-^UGa N*«Sf4 Lv> 0 X, fill? 
£ L-Cfi#KG&5E$ft& *><7>-Ctt&^7^ 1 0 0 Aiik±2 pl ml*TX~Mf&-f2>Zt i)Wi 
L<, L<(± 5 0 0 AW±1 ^mJ^TOl£ffl«Jft"r*it-C+*4r*EI!-CaL* 

KJBfc&ttT, ffittSX^tf>f KJB*BE*&trflH6i: 1~^> i ktmi Lv>„ 
[0 0 8 3] 

i:^-5 7^n>^^ h^'fM?ft^i-<. A 1 &$*%^&im 

-^SB^/Jo %<Dtzib, Ztib*ffi$k-tZ>tztbK. «U»3&«-h5a-»cflt«Sft*JRI»-c 

o ffc, 'Jr>* (Ogp) **gfett fcftfcttgjWtaSfcfci^tt; V -7 v (GSB) Wtl 

m?ft^» u ? v<7)Wia9<7>^fc^##g® (to) «\ daas) Hnnjfc^T* m 
#>xj^% f znm*&frz> *j , i<^>^iBn*^T^0ft#fii»i4*n!H*$ft*i t-c 

-IfJlFJ-fcfclJ, 'Jr/ (figP) c^Bfife^^^T^T^fiJ^t(Di:^^o A 1 fc-Str^ 
itya^mfct LTIi, ftftiftKfi, A 1 G a N, £L < f*±&L*:A 1 G a N/G a N<7) 

sts-^ « m« it * t*mm k £ v> e> at * 0 

[0 0 8 4 ] 

ifc, 3M&9§fcJ3v>"T\ ffit4itpS^7-7 Florae, «Bfti-**-7 : BBi:&*Jl, * 

iLv. iOt^Cli, SCHiSi:^^ ^ 7 •? F«OA 1 S^Jt^ KI« A 1 11 
JBt*^ft^ft^S!Bi-eBJsE$ft&»^fi. A 1 <7>£&Jj£Jt<7>*/M±A 1 ^SffllftKJ: «9 
[0 0 8 5 ] 

piifricMii, rates r 7©Hi:a*fc lt 19 , MtiK 

, pS**ftii:, pl7 7 7Fi, pfflm^HC&*»*Rtf**fifefc-*-*£fcT^ «K 
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TKt LTI±, ^4<ttl 0 A"CSf i L < 14 2 0 At$,^ 0 $ fc, RJf LTii, 5 0 
O AWfCiftL, A 1 , G a, - , N^fflj&t LTI4, x^0W±, #4 L < 14 0 . 2 

Uo&i&fcfc* n«RtSJS*, SMrt-CS^ niilCffit?^^iiW^ L< > 3g L 
< WfllttJil-«LT, nlH*H:i£iUt^ 0 ^©i^:, pi, nfllo* * 'J TEH 

tc^r-r "J T^ftAT^, SU<*>J&58fc LTIi, fSMW^Js^T, ptiU riffle® i: St"* 

[0 0 8 6] 

(pl^ K/f) 

8& (jSttitfft^ft*^B*M Ki) <DWMk LTIi, ^ftfl9t:ii6 0 0 0 AttTt 

5&fiH*«**>&»fcJfc*:*»iWU $?^L< (4 4500 AWTttSii-e, f£< 

#M KSH, BUraCRH^tSit^Sfi t<> #>f Kl^RUkUTIil 0 0A 
m± 1 ^ mttTOttHKKfe-*-* - iijWS t < > «t *)& £ L < li 5 0 0 A»±2 0 0 0 

&pm&<nWi&Kl*#7 3 m <£ «9 F*"> y :/i*/HF-.*;*:£ < U 8F£ L< 14 
B^mt *) <T*£ fc-C&fco mtt»<Ol&3fc»jEJ: HlO nm^IJgm 

[ 0 0 8 7 ] 

pSW KS£ LT^#«J^J4> H«M^*3 7 0 - 4 7 0 nmtli7> K-^G a 
N*fflv», JMKttft&JE&m (4 5 Opmttl) TNi, I nGaN/G aNW^SIR« 

&o 3 7 0 nmaToStS^f^li, G a N<OtKW3 6 5 nm^&fc* 

, Jf 4 L < li, A 1 ^^tfi1t»*«fr^fflv^ 19 , &#fi«jfcliA 1 , G a a - 

, N (0< x< 1 ) *m^Z>Z-k-t)m* L< , AlGaN/Ga N#fc*4£*JBU £ ft 

saw Ks«^#fl«j*fl|j*»±, pI*m t i^^-e* «9 , <stte<^^^^^-^> F^f 

* y 7°^#lt LT, G a N , InGaN^fflv\ 7>K-'/OGaN, <SttlCjS^<K 
I n^ B a B Jt^/h? < Lfcl nGaNtG a N L^^SJR-CS£»t ^> t U 

[0 0 8 8 ] 

(nS^77 KS) 
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^tiif&<. A l^^tfiWiWffiKfflv^ti^o £/c> z<nmii, -^-^ 
t < li#mmx$>oXi>&. < , 9 fc. A 1 GaNiGaNti 

A 1 ^-g-tf^ktl^^, ft$ KliA 1 G aN^IHUi^o S hK, Z.<D!Blt 
> nM^Mt)^K-y?tiTv^T^m^L> T > K— ~/X&> ot^K , «#)t^1-<fc 

%M&S73 5 Smfi0 4 3 0 - 5 5 0 nm<Ol/--^f|§^-'eti^ KJS 
linlW^F-yitGaN^HL^o ^c, lHUTIi, pM^yKSfcPI 
# icK^^ti^ &<7)-CI±&u^\ 1 0 0 kiik± 2 ^ mJ^T-CffM-f & - t, £F£ L 
< (± 5 0 0 AJ^Jt 1 ^mWT^fEHT^fig;-r^-<kT% -tfr&T^ ffl C&&m t L« 

[0 0 8 9 ] 

( 'J v V) 

3 < fcaiiM^tic-cfc «t < , itc iiitii^W^tts^ h mot t 

[0 0 9 0 ] 

(phi*- 5 ^m«) 

kLXtt. Rh, Ag, Ni,-Au\ ?dfWt)*i, £ Jtt> ^fitffl v>T *> «t v> L 
. SgvMi. #IH^^i: LTffl^TU'Wo Mx.tf, Ni-Au, N i —A u — R h 0 
, Rh-Ir*OJ:^, WIRttiifci'THo RUttO. 

0 5-0. 5 ^ mt t^^Jft L^o 

[0 0 9 1 ] 

(ptt^y KM® 

«t 9 KRtf G>ft"Cv*;HiXv*v»fl>-c, 5ft t < fiflflx-tf'J -7 viit^LT^tLi^ 

(om\^%i2<Dmmm*WLnz>z.t i>x&z> 0 pu^y Kii^jfi L^ttnt lx\*. r 

hO-P t -Au, N i-Ti -Aufcfc'jWtf &*l*o ft* L^IHtLTIi, 0. 5 
-3. O^mX&iO, i^HKIiO. 8-2. 0^m"C«b* o 
[0 0 9 2 ] 
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£ LTtt. UVXh*?, S i 0 2 Kt-tfmfhftho 
[ 0 0 9 3 ] 

& iffc^lf&i t* ? -C^*o BSVMi, A u S nWi •) £*b h B ¥ "C^ o T <> ffl V* & 

[0 0 9 4 ] 

nfflm® ( nfll*- 5 y ?mW it. n M a > * * h JBfc* - ^ ^ «t 7 KB*** 

fflj«IST?tJ:^o e>HR»t**M±. *M<7> nlWi^n y ^ I* 0 "C& * fc* 

Y?4-7V-*F1tlf\±^ #>; 7->^pilit n IWSllfc £«U*$L< 
tSit^-Cii^ #'J 7yi:ItiStI^fCioT#'J y v<7)V-^f#t47i^ 

-V-Tv^o nfUm^W 1 ^ L^Wfl-t LTfi, Ti-AU W-Al^mSolIliO 
. 1-1. 5 ftmWtfrtL^o' 
[0 0 9 5 ] 

-e^^o nfilM 9 ?4 Xm<D]ft$ L^tfWt LTli, nfll*-? y^SSli^f), Ti- 
Pt-Sn, W-Pt-AuSn, W-Pt-I n 4 ifS>JK^»Ji 3 -£ fc^S ]&**#»)* 

o *<Dm&, nfflt - ? 7 ^^gtiifflD^^t^i^^^^i L< , n«*- 

5 y ^m®i: i: i> K n i«^#^<75{5^B5 H«4 «t 9 M8£»t*©3&«Jf4 Lv> 0 ijLfcJ: 

[ 0 0 9 6 ] 

(m 1 ^«») 

>r ^t^u ? *JzmtfxmwL®* : fo&2-tt2>i)K ^xfy^/flffi, xtr* 

6 Z.ktftft£ #!)xJ±\ HI 1 K7f;-f£ n tzTs \ 7 4 -ftfKDV y i?&Wffcfc. *W 
[ 0 0 9 7 ] 
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m i cr?fcmwi:<vttnt lxus \ o 2 m^m, u t l < »*t i , v> z r , n b, h 

T a et ^ &&^7^iiKS*L7t^&< t i>-m<V%m*^tfmit%d. S i N, BN, 
S i C . A 1 N<7>!*]<7>^& < t ii-mX-fm-f&ZttfMt t< > -e^'fT^b Z r > H f 
c7>$Hfc^ BN> S i C^ffli/^CHtCffH^o Cti^tftli7-;Si:ML-C<) 

tz — JKWCPVD, CVDOJ:dfcjMB-C&RLfc«fttt**IRli, ^?>7ci§ 1 # 
^HK-C^L^mTlETC^OP VD, CVDCUItt, BN, SiC, A 1 N 

^^c^<k "b/h^v^o ( floors i cm»^) *a^i-*t, i^— r^oai&a 

^Jp £ LT J: v* c 

[0 0 9 8] 

2*=^ '#1 <B«SBIS>BI»i: LT«i, 2 0 0 AU± 1 f* maT©«l*fi 

2 0 0 AU±4 0 0 0 A&TOttH J «3» J t^ 0 *Hf*P>, 2 

jgJL_t-C**t, 'Jr^g^l CJr/S?) 5rSx.nl v>, m.W8L*ft&tZ><?>tfffl& 
[0 0 9 9] 

U§2 cO^aUfi, x 9 f > / |; i c T «m $ ilfc p nIff#S© 
flli ("J y vKW&^fcO^IIITB) &f KIS:»t£>4 v i& b<DX, mU®L<DUMlfe*Rl^2>V> 

tfel^o *Fi Ll/>*mfc LTIi, Si0 2 „ A 1 2 0 3 . Z r 0 2 . T i 0 2 

i%&-<Dftt L^&mmt Ltli, S i 0 2 -T i 0 2 j^kfcS^'SllftSr&'STJ&JSLfc'b 
<ZK jSvM*. S i0 2 - Zr0 2 ^SIRfc&^T^JfcLfc i Lv> 0 

[O 1 0 0] 

(^*»1B«»IR) 

j: ? Kl£»t& J: d K-T&eii: tfii. U ffl 2 O^flUfc fiSUl*!"?, ^C^t^ii^ 

Tjs-e^, J: < l^— V3fc*ffiltS*4i t^fli, LT, Si,Mg 

„ AU Hf, Nb> Z r , Sc> Ta, G a , Zn, Y, B. Ti, Cr <DWtfkW, f& 

[ O 10 1] 

m^r- ^ ®#T^n A r g-ftWi*#|t^-<7>JS$T^ n s n A B =n s 1 

' 2 ± 2 5 %*8!fct'b^J:i/>. 04 t < fi> n A1 = n s 1 / ! il5 %T% ftfc$J 
4 U < fi> n A r = n s ' ' 2 ± 7 %-C*4o -<7>«t 9 ftiSfT^Sr^-f LTCJU 
A 1 ■ 0 3 „ MgCK Y 2 0 3 , Si0 2 , M g F 2 ^**** 0 i*Lf>0*tfl-*fflV»T, 
l^j^^fiJfp-r^i^-CARjilt^So ARiit4/:^Cii, Ml?{±> i/4n ARl t 
t<liA/2n + A/4n A , ( A : fiMtJi^5>»^-r4 *<7)^S) t44iii:t4. 
[ 0 1 0 2] 
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[0 10 3] 

fcttmKi i tsfcmfrb<DytK£vxy*- : y*g:\f%^£ n \^%wsk vmm* 

[0104] 

K J: >9 , 5fc* s M« i&ftJ^n, M x. If *fi»JR*OrtfflS^«tX 3*Lao*KfCifc § , 
a£*«r^SP^«cW < -T 2> z k tfX* £ & o 
[0 10 5] 

iLi^i^fiU, Mfcx t*I®TBfe*L-^-rv>'b<7)-C2b*LlfJ:v^o 
^ffflt Ltii, tfu-fs F*ir ^ffi^tm*, s i o 2 ftt* <nfcM&<nttft*m\^ 
Sit^tiS, & 1 IB CXM1R-T &zk frX* % i> o 

[0106] 

frW&ffltitt LTfi. Mz-tffe&co^mMKmMZtlX^&r^J *«3&* s #*»f <b*L*o 
-fkfe^3i#*ffl^^^^#:l/-^f^ J ?-<7)li^}±, GaN. A 1 N, £ L < 14 I n N * t'<7) 

afkHM£*nta». .rtikoigjn?** i i i -vmmim^mfo (In, A 1 , G a , _ 

. _ , N> 0^x, 0<y^ x + 1) ^ffli/^:t#tHo ^b^l^#0^£{4 
„ MOVPE, MOCVD Gfr«&JR-ffc^4MM£:K8c)' > HVPE Kftffiftfiffi 
) , MBE (5Ht&**8j£:BB;) '4ft**»#t**S«©i:»ie.tiri/>4tTW 

<7)^^#v-4f^ti, itiniafe-f, *i&w©tt«fwsffi^*^T % *nu&^2»#^n 

[0107] 
1 ] 

lath^f^^'J^A (TMG) > T>*=-T (N H 3 ) GaN«t«5iS^ 
■777i5:2 0 0 k<DmMX$u&Z^2>o 

[0 10 8] 

(TifcS) 

/^7 7fM^ StSrlOSOCCLT, TM G n 7Vt-7tfflK T>K~^G 
aNi^SgW^I^4^m<7)lHT«g?tl>o i^JSJi. |?II«lt 
2>£SOj£;gfc*5^TTil&S OSS**) tLTffffln, TiitLTitf)i(:ELO 
G (Epi taxial I y Lateral 1 yOvergrowth) IIH^I 

it'®}*mw*mv*z> k&ghmmWKMSimjimhfr&o elo Gifts* l 
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t h 7 A 7ViKmf. *<D&v7>?mt*,frh&4kto*mi**:liL&2-**>Z.k'r* Biff 

#**Bfc e l -c $ * & o ^ ^a»± 5 s tz rn.it® *mfom k. m pg& * m. *t 

[0109] 

8^T 1 0 5 0 1D-C, [WHXJf#*#*^TMG. T >*:-TiT7>, ^M^)**^ 7 > # 
S i *4. 5X10 1 Vcm 3 K-^LfcGaNJ: 944 nSn>?^ hS 
£2. 2 5 ^ m<^|gJ?-CJSS$*So iOnl^^ h SOflgJ? fi 2 ~ 3 0//m-C&*l 
f£<t v> 0 
[0 110] 

v y ?ffi±IS) 

2cH, TMG, TM I ( h V J *->M y s J*j A) % Ji't-Ttl^ £^ 8 0 0tC 
LT I n o . oeGao. , < Ni*)0:l.^7 y ?ffi±m* 0 .15// mOlRJ¥-CJ5fcg3 

« 0 ^?>7 9 v ^ssits«€«&Br^"c**o 

[0111] 

&J^£ 1 0 5 0 ti:LT, gft^KTMA (h'J^f ^7^^>>A) . TMG 
S^TV^-T^rfflV^ T > F— ~f(T> A 1 GaN<ti9£&Ag£2 5 k^mW-X^M £ * 
„ iv^TMA £lh*6. 7£%&%0JT7.t LT->7>^*fflv\ Si^5X10' * /cm 
3 K--/L7tGaN<fci9£&BJS£2 5 A«5lRJ?-CB£fi?**o * LTiC*ft***if 
til 6 Odl^iLTAitBi^SCfiL, l£JIJ¥ 8 0 0 0 AO#S)iI OSte^lR 
jfi)' «t 9 44nS^ 7 -7 KJB*-*****o T> 1 G a NO A 1 0^ B B B 

JktUTIi, 0. 0 5M±0. 3 JSLTO«H-e* -Mfrfc* 7 y KSt LTfit^> 

[0 112] 

(nlW KJS) 

l^fi|C0SJ^T-iI#^7.lcTMG^T>^-T^fflVV T > K— ~7*<D GaNiH 
[0113] 

fijg£ 8 0 0 tfcLt\ ItttTMI (f^fH>y^A) , TMGXVTV 
€-7^11^ ^MIl^tLt->7>^^ffli'\ Si^5X10' ' /cm 8 K— "7* 
Lfcln, osGa 0 , , N«t ») 44Rtli* 1 0 0 A?)ilf -C)i£«?-i3:4o «v»T 
S/?>#**it*, T> K-7^ I n 0 jGao. 9 N J: 9 44#pf^ 5 0 A^lfl 
-C«£« 0 dOSf^^r 3i^^U *fcfcfcM*»»S*T*RJP5 5 0 A<*>£ 
fi*^-#Ff«jt (MQW) ©ffittl^^IHJ, 
[0114] 

TCpi Mg ^ yxx;v?/^v")A) Srffiv^ M g £ 1 x l 0 1 9 /cm 

3 K-7*LfcA 1 G a NJ: >9 pMW^EB 1 0 0 A^IIftift^^So 

[0 115] 

^Ci:, &Jg* 1 0 5 0 t:£ LT, Ift^i:TMGS^7>*-7^i\ T^Y-~f<0 
G a Net 19 42> pg*#^ KS* 7 5 0 AwiHtI5?ii:4o i©pSM>f F/SliT 
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[0116] 

«i/*-C, 1 0 5 0 < CT-T> K-/A1,. i . G a 0 . • 4 NJ:-<9 2 5 AoRff 

^TTMG^Jtft, Cp 2 M g*fflv>TMg K-^G a N J: ») 2 
5 A<?)I^J?-e^S?-fr, ftRW 0 . 6 // irKOiWIi^i^ pl^77 Kl^fi?* 

^■f*Li>—l5<nm^$'< K-ytT. ^*ptf>&^f? K-^^tf? fciHAtfcFJ: < 
[0 117] 

fftC 1 0 5 0 ttpl^ 5 -7 KJBO±KM g* 1 X 1 0 2 0 /cm 3 K- 7 s Lfc p S G 
aNJ:^^pI^>^^H^l 5 0 A<^ISff-e^S$**o pl^>^ Mlipl 
<7>I n , A 1 , G a i - . - , N ( x ^ 0 > y^O, x + y^l) "CflUfti"* - t tMT § 

^Lt, pli^MCtt^tt^o 
[0 118] 

(nfi»»ffi&0 r **Siii3&lft) 
[0 119] 

S It & o £M/6 S B)£ S i t K * * o 
[0 12 0] 

(* b 9 -Y ( 'J ? ->') 

ffiUCVDHfiCJ: >9 , S i SMkfc (± LT S i 0 , ) «t 0 . 5^m© 

CC«t «9 CF 4 2f*£fflV>TS i 0 2 *X';f>^L^«S i C 1 « £ «fc <9 ^fk$J^## 

[0121] 

i <otmm 

s i o 2 -?x?*^ntztz, pS**#iitiKz r o 2 i 19 1 <Dmmm*3$. 

LfcS i 0 2 U 'J 7 h*7tefcJ: >9 S i 0 2 pl^>^^ hS± ( 

Itling3>^^ h®±) Z r 0 2 CI *Ul<fc «5 , * h 5 W 

[0 12 2] 
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[0 12 3] 

i% 2 commm 

ti (±uts io 2 ) tii bh&r (t i o 2 ) <D&mWkfrh%z>m2<D$im%z a / 

[0124] 

„ /tyre, * B 1.g^£>& "9, &m\i, pa^iftlH^tiLTRhO-P t-AuO 
Ii:IS 2000A-3000A-6000 At'fMt^o 
[0125] 

<$& i <7)*«lfe «9 #fc>*iiir«aR) 

pH/<? Km»J». J:dn^y^ hR*BIJP3 A*m-C»Jfc-r 
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